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(57) Abstract: 

PURPOSE: To perform quick color conversion with a 
simple circuit as to a luminance signal and color 
difference signals. 

CONSTITUTION: A chromaticity diagram is assumed 
based on u=U/Y and v=V/Y as to tristimulus values YUV 
and a spectral locus 100 and a pure purple locus 102 
expressed in the diagram are approximated by a triangle 
103. The triangle 103 is described by three line 
segments and a point representing a major wavelength of 
a color of a picture element is specified on any side of 
the triangle. Thus, the stimulus purity is obtained and 
a quantity of color change is obtained based on the 
stimulus purity and the brightness and the product 
between the quantity and the stimulus purity is obtained 
and new tristimulus values are obtained by substituting 
the product to an input formula. 
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(57) [£*)] 

3Sfaj$cffiYUV(co^-c, u=U/Yi v = 

^ h;U$iM 1 0 O&tfM^tW 10 2 <Sr=£Jfc 10 3 
T*jfi(&i-Sc -©H:87£l 0 3fi, 3 ooBl^^IEj^-C 1 

ft fcJMftttfi e>*K ^©WSrA^ftfcs*; 



IB 1 1 




lit #>s 1 ] mtiLm&^tc <o <D&&wm&mmi-?>3L 
at* 

£»#3^t^&Lfc4§-g-(c, ^fet^^W^rofet 10 
5 r. k £. <fc 9 * uafaKde S#S % 

[ 0 0 0 1 1 20 
[0002] 

y^jvtk «fc o raia#ttAss* s fc or- 

Bfi/i^ofc. *. 30 

[0 0 0 3] rv'^yi'i^^f 7ffllt6© 

[0 0 0 4] fi£*tf>£,£#li£«i LTtt, Jfcfcifc^S* 
[0 0 0 5] «^#*7«r/8v^ifcfe&fTofc4t-g\ -t 40 

[0 0 0 6] ~<Dtc$>^ *!7-r 
fit, R (*) , G (St) , B (W) ©/^V^S-tSi 



#i¥6-6 8 2 2 
2 

1 2 1 3 8 3-f^t«©S4ia#flg) o 
[0 0 0 7] Bfefin&3$K*>£l^H:^-- K 

*t> &C0*fiEJCfflU>6>ti,T#fc 0 mil, feSr, C (v- 

r» m (-^-tfv*) y (H) ntii&te.jmu z\tuz 

$>Z> (#MBg6 2 - 2 6 2 5 7 5 -!§-<k$g#J!8) „ 
[0 0 0 8] #$8K#W:> C I E (193 

1 ) x y fetf B-hT?fe**fcfT 5 2f 4-95 
3 3 5-g-elft*Ufc. 

[0 0 0 9] rttf*, Jl^atDx yfeSI±r^^ 

[ooio] ;i-e, ^0#I3P4 - 9 5 3 3 5 

i\ R, G, B^x, yfc«*Ut\ B7K*tfti([H 

©^W«rfeilAWl|fi 0 4±|c«Mfe-*-5 Q *ut; :o 
2^SrMgL^cji:^U^^^^ h/u#l®J:i 0 0 ir^ib-S 
jST Sr^Jti^c rott*WtATt©!BR 

WT{c:*ti-5^:wi:^;Fi:o^coiS8twF(DH:t Lt, 

WftHftp (=WF/WT) *SMt«**tS. 
[0011] ftJc, 3t2SW^->-7 h £-erT/£W ' Sr^Jt 

SKIi©fe^i«R, G, B&jfttbbtlZ> 0 
[0 0 12] y&SHSrUSi: LTV^fc 

[0 0 13] 

[0014] ftaE»©ajfi-rs «t 5 *km» 

[0 0 15] *fc*»W#lcJ:S±refle*o»Wli:*sv> 



( 3 ) 

3 

[00 16J Xs<? WMiM$ft 3<@©2&lill 

«at i«©itire*u mm®m&im<Dm.m-?mi,x 

iHt©£,£ft**:3[e]5fci6, 9:|l|tii:«jlt©£>6ft2lEl 
[0 0 17] m£7iS?J\sWi&&&i0 -htMi, » 

fiirfeirof^fflv^r t icfc £J£©:r— 10 

t, CCD-e^-rSdBSLT, 

GBWff^-it) <b, »*tfe^©ff#-ftffl^5r t©li 
5##lr\, r©{i^©#14ftfijfflb7fc, 

[0 0 18] -tit?, *»WI4, 

[0019] 20 

2o©feMftA;*Jt iixSrfeSeifcl/ra*-*-*!** 
2^<0&M&&mfcl,1zffife<D&gtm\£is^X h 

ittftt, ffifBj^Jg©#fc^©iZ!t ©£,£$::*:«> 5 r t(d 
<fc9$iJ&MSft3fc«>5#I9:t, f!OTB*tiRMl& t ffilBffft 30 
£a»&fi*3K>*#S«rJfc» fllJfefe^H©:*; 

[0 0 2 0] 

Sy$fc9©£Mfij li, u (=u/Y) , v (=v/ 
Y) tUt, (Au, Av) ro^-CJt^^tb-So 40 
[0 0 2 1] *^BJ{C*3V^T. u v6SHIJiir*J 

ftWt^iUt, rjHjKMitj asfmsaxs. r© 
ft. «!¥*B»jmjr©>Wfci:fc3©T\ «£*©,}; 5 

[0 0 2 2] £ ©J: 5 3 i:, -t©lW* 

W*4:«WC*»6 r&£H©*#3j #t*as*ta. 50 



#W?6- 6 8 2 2 
4 

[0 0 2 3] £Lh©J;p rfe^H<0^c# 
*j t r^fajn^^fctJofelEEtj £©«ic % 
MJ SrJnx.S^tf-.fc^ £X^©3JMtt|gdSftt,:h, 

[0 0 2 4] ^©ftaElft-CH:, BX© *&otz 
**, Biif© "#JT t^T-#S„ 

9§«3fc5©feSHE*«:&*fc3*W\ W*©fe©3f&«a* 
[0 0 2 5] 

-cjwi-rs. 

[0 0 2 6] fiftHfc*<5^fcfefc»©4**f±» 

f ) feaSMc J: 5 fe©^M ft JSSltrStt 5 1 v ^5 i t fc. 
#>3„ itttt, *H*fc#*a»fe©3fcsWH»S:h/CiWM( 

* ti 3 1 v *5 a* ft i < & o Atittrnx-h 

[0027] *«itt;roa*i:oot-5t, 3teitSi©fi. 
«0^{bft-t«D®^^3t21<ofe (feiflf^ 2ott0© 

m&x&> o , mm&m&&) izi&wzt'fcm^i-t^ n 

^fe(cjfiv^(it*3feMwfeo^kfta»-t^v^<t 5 k-j-s 
tv>5«F»ft*brv>5. 

[0028] CIE (1931) xyfe*|g|(i*JVT 

13 7 hyU«,BJ: 10 0 t m%$lffi 1 0 

2ftfflV^T# > ^!&^||^t$tLS^, mfjOfU^ftjE?! 

tt) *SSt5rtMSt-fe5„ thgftlBS 

i*. «iE-T5u vSFffiJifc^^^ h/u«i®):i 0 0 tmM 

Wio2^gtu mft3o©— j?cs:-e*a$^5 

"3^" T*jfi«l-t-5o rWciiJ, *^^{ij;ix«, 
[0 0 2 9] (A) u v fe^SS Vi£{eiH^^©ii^ 

6) ***ix-cv^s. :;t> *ffiSfcO©felSu. v 
tt, A*$ix*3ffij»fllYUV*»t>, ScwSCtiU^tai 

[0 0 3 0] 



u=U/Y 
v = V/Y 

in i 5 b^tu» 1 o oRx/m^wim 

10 2 Sr»jeS*fc*!iJ»^— ^1 0 6 tt\ m£=jm&(o 

f$l 0 2li. -t©*^ h/HM*l 0 0©ffi*«r*t^*: 

[0 0 3 1] **ffi-Ctt, rttfe^^^ YJ^Wl 10 Jffi; 

»10 0Xtftt*«W» 10 2 SrJjg^ LfcttiSM'— 1 0 

(«*ffli^&*LT#fcjpiJ»|*«i:BI-«fc8: 

R= 1.9106 xd —0.5326 yd —0.2883 
G = -0.9843 xd —1.9984 yd —0.0283 
B= 0.0584 xd -0.1185 yd +0.8985 
Y= 0.299 R +0.587 G +0.114 B 
U= (B-Y) /2.03 

= -0.147 R -0.289 G +0.436 B 
V= (R-Y) /\, 14 

= 0.615 R -0.514 G -0.101 B 
u=U/Y 
v=V/Y 

rtb(d<t«9, EI 1 co<fc oK^^t h/v*U»l 0 O&tWK <9"C*>5 0 
^tfc©* 10 2 £#5 0 0 2 trf*. El 1 CD;frTSB^tfc*C [0 0 3 4] 

W (0. 0) 
R (-0.492. 2.057 ) 
G (-0.492. -0.876) 
B (3.825 . -0.876) 
*>&^|C. u. vdStti"5pffi±^RGB<0 3JS€,S:«FS 
t5t, il[^H^^Sro< 9, i2RGfci2BGtt;ii:£L 
TV^S. ^fc«^fel4 (u. v) = (0, 0) -Cfc£ 0 
[0 0 3 5] =A»fc:J:fiiBflateoa\ A#»|:RWt 

P* (-0. 534164 . 3. 345027) 
Pc (-0. 534164 . -2. 2) 
P B (81.62229. 16.71693) 
P, 103 CioT, 
1 0 2 fcd»b*6*W»^— 



( 4 ) 4$H5p6-6 8 2 2 

6 

- (1) 

[0 0 3 2] ^rr% !3 2t£;^*^ h/W*M$l 0 O 

xtm*«* 102 (D^frjj*mm-f s 0 b 7 l,*: 

x yfefflgitedottS*^ WMW*1 0 OXtfJtt***. 
ttl 0 2(4, i^^OOC IE (19 3 1) XYZSMt 

ate<oRGB#j^ftf;:^mu Sbic, ±(-^b/c^ 1 

S^i 9 YUV^bYu vfild^t^o 
[0 0 3 3] 



zd 
zd 
zd 



(2) 



(3) 



(1) 



... (4) 

St. 0 OSMMil 0 2£r 3o 

[0 0 3 6] 



* h/nu»i 0 0 tmm 



Pr 
Pc 
Pb 



Pb 

P R 

Pc 



u=U/Y 
v=V/Y 

[0 0 3 8] ±|BH^^ 103 Sr«J*-TS V>"ftt 

d»<Di2 (BUR) m&£^Wzmm<D&$:7F'f& (u. 



- (5) 

71 0 easiSMSixS. r^Hftf 10 3S:« 

13. 371 u -82. 156 v = -281. 958 
u=-0. 534164 

-18.916u+82. 156v=-170. 639 — (6) 

[0037] (b) 6aa»<D#xe«>ttw 



50 



- (1) 



( 5 ) #f|Bsp6-6 8 2 2 

7 8 

(0, 0) &&&W.m& (u, v) ^HMtT, iff 
[0 0 3 9] r*L«r*IfflLT#J* 1B0>H*|» 1 0 3 <D#i22 £ 3 o<£>/££:5fc#><5 0 # 

M^P^tffftH^fe^i^lgn^tt^^^ Afrlft ^o«i^ e 7^- * tic J; 9 (tu, tv) 

[0 0 4 0] HifcOfeiSS:*-*- (u. v) tOMt. 

P=l/t - (7) 

fcj;5je8rcsa 0 ft*>\ jm»*Mpow-jiw\ ase-f- &ti& 0 

Z>o [0 0 4 2] 

[0 0 4 1] ^bT, attWsHofeSElftfiftoSC-eSWT 

IT =U + Au *Y* (1-p) 

V =V + Av*Y* (1-p) »• (8) 

rtttt, *J»tt«dS{B:V^(aif3feaBcofe^fcS:JS^»c:5 u, AvSrfUffU -?:^®Srt> ^oofe^U, VfcJqJii- 
*t 5 U&SC-efcS. rrt\ Y* (1 SrtlciD, feaEtfta^ftSU' , V *#6*b6 0 

-p) tt, ^Ml^t^J £r*LT*5*K 1-pi ft*5, »*Y{*, 6JE»-C^F*"Cfc9, 5&fc:« 

45o -*U1. u m&" tLT©»SYCo^ttB« [0 0 4 4] (C) iflJ»*fia?<Z>ffH* 

[0 0 4 3] ^og8a^^ix5J:5l^ rfe^JE^) oi^fetWSrlT^o 
Y* (1-p) H|i#3fc9(0ft3gJE*J A 

t 1 = -281.958 / (13. 371 u -82. 156 v) 
t 2 = -0. 534164/ u 

t 3 = -170.639 / (-18.916U+82. 156 v) — (9) 

rite><otl. t 2, t3©5^ jE©tS-eft/h4to £ Ufcofi, M»feo^^feSKlif*^S:K< it 

^tt^t^-T5o )pi)jKHftp», p = l/tt ^^A*-fS3{c:®SUTtiai:^^§fc^, 

(ijftftSr^i-^:) **«>5fc«)^S:"t?S>S 0 TiEO [o 0 4 5] HK«* % -bS:** fetcHBIl&fkL. 

pl= (u -6. 14434 v) / (-21.087) 
p 2 = u/ (-0. 534164) 

p3= (u -4. 34322 v) /9. 020881 (10) 
(-ctoTtfgL^V\ pi, p2, P 3(?)5tE^T 30 [0 0 4 6] £ ^ ^ft#£fffi^-r £ /t (C f&^^(D 
•*ofeo**»*ixSrp ti-tttf J:v\ Sr. 

Y* (1-p) =Y-Y*p=Y-P — (11) 

U* =U + Au * (Y-P) 

V =V+Av* (Y-P) — (12) 
tft6 0 --T\ r.tf>P«r:!ftfc5fc»{Ctt, 

Pl= (Y -6. 14434 V) / (-21.087) 
P 2= U/ (-0.534164) 

P3= (U -4. 34322 V) /9. 020881 — (1 3) 

<0tH**fTV\ PI, P2, P3^5^iEO^T**^:cr) 40 [ 0 0 4 8 1 «*fe3gSr3e»6«*a»^oV^tt. £1 
t>OSr*»*ixS:P fci-ixff ±v^ 0 T^lftW^ttYUV&flj^Stfs, HIB^ttY I Q ft if a 

[0 0 4 7] B3tt. RGBJpJKttggKlrtlCYUVCD* * <0«*a»^ttffl £ftTV^5 0 rax&K*51^-Ct> % * 

^ Wl'ttW 1 0 0 I*, Y=l^Iil^ot*5^ [0 0 4 9] (D) i£ffi93£3 9 <0fe£Se*tf>R^* 

uvfiOo< 4*PBD±Mttftv^ #389WSftH?r.<z>J; ffi 

5ftft»*rtt5O^SrM6>d>t-*-*rfc*"C#5 0 -*-ft *ffiWieafc Q <ofe«JE*«:, ^£>£,^M*£Jf 
*o 50 t^T?, LT, C I E x yfeft@Jbr*7taiOfeM 



( 6 ) 



W6 - 6 8 2 2 



10 



[00 5 0] m&<D <fc 0 ice I Eg3te<0ft§lfii&ftTcp 
txyfeSiOfeglS (x, y) £<Z>BB#tt, J I S 

Z 8 7 2 0K<fc5<t. &<^£ 5 t>tt£ 0 
[00 5 1] 



/ Tcp) 2 



#ICoV^T!ftPJ-r^ 0 CIE (19 3 1) xyMii 
*4: Lr3e£*x5 0 

(4 0 0 0° K^Tcp^7 00 0° K) 
x =-4.6070(10 3 /Tcp) 3 +2.9678C10 3 
+0. 09911 ( ltf /Tcp) +0. 244063 
(7 0 0 0° K^Tcp^2 5 0 0 0° K) 
x =-2. 0064(10 3 /Tcp) 3 +1.9018(10* 
+ 0. 24748(ltf /Tcp) +0.237040 
y =-3. 000 x 2 + 2. 870x-0. 275 •••(14) 
4 0 0 0° K«T^fttWteov^Tf±»iMltWWSrffl »t5**(06flE36S|B*S^T»!9 r*L*t i fciE«S* 
l\frUi«fcl\, Americanlnstitute of Physics 3rd. edit £ £ J: 9 \zj£ 5 D 

ion (McGRAW HILL)t£f+, 1 0 0 0° KSrtDfejftfttelifc [0 0 5 2] 

(1 0 0 0° K^Tcp<4 0 0 0° K) 

x= 0. 222782(10 3 /Tcp) 3 -0. 834781 (10 3 / Tcp) 2 

+1. 114627 (10 3 /Tcp) +0. 149920 
y= -1.235009x 3 -0. 992589x 2 + 1. 918509x -0. 141562 ••• (15) 



/ Tcp) 2 



.^ttfciO. 1 0 0 0° K^f)2 5 0 00° K^"C<^3t 
lOfe*M(*»?)ft5r fc*d*5. 20 
[0 0 5 3] ^MfflV^T, ttt©6flSt?xyfefl!B 

TISti LT*5V hiS- Sir fcS 0 

zd =1— xd — yd 

R = 1.9106 xd —0.5326 yd —0.2883 
G = — 0.9843 xd -1.9984 yd -0.0283 
B = 0.0584 xd -0.1185 yd +0.8985 
(^tUSNT S C*»^«)5RGBfflJ»fiT?&S) 

Y= 0.299 R+0. 587 G-f 0.114 B 
U = (B-Y) /2.03 

= -0.147 R -0.289 G+- 0.436 B 
V = (R-Y) /l. 14 

= 0.615 R— 0.514 G -0.101 B 

£ &&w.m&m&m&hfcy\^mk-rz>tzi!b [005 6] 

iC, *ttYT»J5.. 

Au=U/Y 
Av=V/Y 

£JLLte±9, *ffi«KtSfc9 06*!5* (Au, Av) 
tfimmZfrZa 40 
[0 0 5 7] (E) *3591icffiS£&ife'&B 

aEjE***aiu -t*t*afta»j|[#a 1 2<omw»<ou 

^-x#t»^-f5 0 ^Lt, W*<DYUV«aSAA£Jx 
Sir, fe^H<^t ££tf^r£^Sl 4le:£ t>. fe^ 
feifru «fPfSMl20SMcot5 

<£>SS&##>, I^^F(cA^T*fc6YUVir<OfPSr*i6^ 0 



[0054] sr. ffi«©6JMercDjffi* (x, y) * 

#£>*b6£. WL&m(D%M<D&<0&m (xl , yl ) i 

S£i*03teaK<E>fecDJffi« (x2 , y2 ) OM^S:*:^ 

(xd, yd ) = (x2 -xl , y2 -yl ) , rttSr 

j: <9 Yuvm #icaajw-*o 

[0 0 5 5] 



zd 
zd 
zd 



(1 6) 



(1 7) 



(1 8) 



• (1 9) 

iir-f) tc*3VNr-t<z>ffidS8 ify hr*31"C# 
[0 0 5 8] B5I^ ®2^JS^Jco«^^^-r o fe^M 

»1 8 a£)US?**|cR}rrSo tlt v IiOTUV 
«#AAS*t*i:, MI^§$^ftIt6¥S20 

tt*<0i5fcLrtH*«:fT5o 
[0 0 5 9] i-ftto*,, UVOlft5C&3«0tH*U 

[0 0 6 0] 



11 



( 7 ) 

Pl= (Y -6. 14434 V) / (-21.087) 

P 2= U/ (-0.534164) 

P3= (U -4. 34322 V) /9. 020881 



i¥6-6 8 2 2 



12 



(20) 



Ho*#*3fts*»e>Jx. flffiittHIilKi 8^*m«i 8 

U* = U + Au * (Y-P) 
V = V + A v * (Y-P) 

*-f> fcjsv^r*^«!W8 try h-e^aR-eSS^** 10 

[0 0 6 2] (F) fi4fiE0>*8c 
*^PJ(iYUV<7)A^i: YUVOW^iSrttfSii: UTV^S 

* o fc r t ic * 9 , ft A, fixDmiE £#fl xl ft ** ti ti ft & 
ftv\ w<o»^*fAQ.j5fei: ITtt, 0Ux.fi. SlT<D2-i 
<D^m^Xhih^> 0 20 
[0 0 6 3] »i co^ffiii. ruvtt^^t^^ hm. 

[0 0 6 4] £2CD;£ifctt;, rgf5feotry Hfc«fc 

[0 0 6 5] *-*\ #i<a*ifc«:tMH-a 0 
[0 0 6 6] A*^3#J»fltiSYUV*iX-P*t8 try h 
■CfcSiLtt), feSB»SrHfTUfca©3#J»«Ht8 tr 
y h^«i*ftv^i:ass>5 0 «toT, feX»Sr»»/h» 
Mft^SLTV^^I^ *J^tU^§:3fii^ffi(C^m 30 

Wtl, 2 5 5 ±9**v^ftbfi, 2 5 54- 

0^R< 2 5 6 
0 ^G< 2 5 6 
0SB<256 
rnCYUV-RGBti^ftAlt^#5o 

0 ^ Y +1. 14V< 2 5 6 

0 ^ Y -0. 39602 U -0. 58084 V < 2 5 6 



[0061] mm*i£n& i 8 i*.wi&<Dm*$:tb, m$f 



- (2 1) 

So 

[0 0 6 7] ftic, ft 2 0*ffiSrlft?g-r5o 

[0068] fe*»s^^*»/J^»*a^J|[-cs6aLTv^s^i 

£\ *«*W*Sr3#J«fl|[KaElfc-r-5^^ A*J#W*HK 
L8 tfy hff i:t5t?ft«L9 try h-csswfcu it 
«0BSfc: ± 0 fcteffifctfttij Uft^ e> * ^ y 
l*fB«bT*3< 0 ^rofeSElfcdS»TUfcfo. lEtf 

fc**fflC"C^4r— y ^LT??fiL8 tfy b<Dy^—f 
[0 0 6 9] Sfcf 5 — ^SrRGB*(»*|^aeiftb'C|B» 

u*5<rH, '*y vfflfcui utifftaftsas, r. 

<Z)»^fc8trfBRGB-YUVSlftS:"e^#ILfcRGBW 

3#g t i,x -<DW?-er<D$?m$:mw'tz>o 
[0 0 7 0] -rft » 3 ^**fci*. rs^wt^ftSJ 
R*5HO*teffi«#AS±"5fc:, 6*fl*rft*>fc#fe»« 

[0 0 7 1 ] r. ©*iSfett^f*:Wfctt?fc<D J: 5 J: 

[0 0 7 2] 



4"f RGB 

[0 0 7 3] 



[0 0 7 4] 



8 tfy ht*$Sh5t 



(2 2) 



0^Y + 2.03U 



(Y, IT . V ) t Lt, (Y 
t 1 = -Y/ (1. 14V) 
t 2=-Y/ (-0.39602 U -0.58084 
t 3 =-Y/ (2.03U) 
t 4 = (2 5 6 - Y) / 
t 5= (2 5 6-Y) / 
t 6 = (2 5 6 -Y) / 



< 2 5 6 "(2 3) 

tU' , tV ) &±fc*m&$:ffi1t-t1>*}£5i>*&9z(D 

[0 0 7 5] 



V) 



(1. 14V) 

(-0.39602 U -0.58084 V) 
(2.03U) - (2 4) 

50 £ 0 t>Utast>iSr*fc'*-*6tf-t<oftf4W*-c*ft 



( 8 ) 

13 

V\, ±ot, fi£r (Y. tU' , tV ) IctfiEi-SO 
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